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INTRODUCTION
In this paper we seek T-periodic solutions of second order systems of the type where W is singular at x = 0, Problem (0.1) has been studied in [1] under the assumptions:
(See also [2] , [4] , [5] for other results in this direction.)
The prupose of this work is to extend the results of [I], retaining condition (iii), but weakening (i) and (ii). More precisely we assume that: B -/ (jj ) there exist constants c, 8 2, r > 0 such that for |x| _> r and for all t~R and we show that (0.1) has infinitely many T-periodic solutions u with From the abstract point of view, the solutions of (0.1) are critical points of the action integral on Two difficulties arise in weakening the hypotheses (i ), (ii ). First, since we made rather weak assumptions on the derivatives of W at infinity, the Palais-Smale condition may possibly fail at any level (while it holds at any level but 0 under the hypotheses (i ), (ii ); see [I] , Lemma 3 .1 ) . Second, if a > 0 the functional f is no longer bounded from below.
In order to overcome these difficulties we prove in section 2 a Ljusternik-Schnirelman type theorem which establishes the existence of infinitely many critical points (Theorem 2 . 4). The Proof -See [7] for the first three properties. Since we have no references for the last, we report here a proof.
We show that C a t ( A ) ~ s u p C a t ( A i ) , since the converse inequality [7] or [8] (there A = X and a =1 but the same construction works without changes in the case of A open subset of X, Cl E ]0, 1 [.
Maps like V, the so-called Pseudogradient vector fields, are used to establish a Deformation Lemma (see [7] or [8] ). Actually, for our specific purposes, a statement slightly different from the usual ones is needed. 11 (t, u) for any initial value u E A; 11 (., u) is of class ~ 1 with ~ ~ ~ ( t, 1; f (11 (t, u)) is not increasing in t, because Now with standard arguments of o.d.e. we have that 11 = 11 (t, u) is defined and continuous on [0, oo[xA. Namely, if for some uo E A the maximal existence interval I = ]to, ti[ of 11 (., uo) is right-bounded, then there exists the limit U1 of ~ (t, uo) as t / t 1 . U1 belongs to A, otherwise from (2. 5) lim uo)) = oo, whereas (t, uo)) is not increasing. Then 11 can be continued for 1 and I is not maximal, a contradiction. Thus 11 verifies (~ i), (l1ii) and (l1iii). Finally suppose u)) >_ h (~ ~(t, u)). Then from (2. 7) The idea of using this principle in Singular Potentials is due to [1] (Rem. 2.15). We introduce conditions (iv)-(vi) because in the applications they allow us to handle a larger and more stable class of potentials than (v').
APPLICATION TO T-PERIODIC SOLUTIONS OF SINGULAR TIME-DEPENDENT HAMILTONIAN SYSTEMS
We recall that a potential W E ~1 (ST X (RN B ~ 0 ~ )) satisfies the Strong Force condition [6] , if the following holds: (3.19 ). In the latter one we have from (3.20) that for large n, whereas f(un)~n|un e: a contradiction again.
Q.E.D.
FURTHER REMARKS
We emphasize that condition (V) does not imply the usual PS condition (iii)' of Theorem 2 . 6, even if we assume lim V (t, x) = 0: we shall show JC -~ 00 this in Example 4.1. However, if additional hypotheses on V are assumed, such as then (iii)' holds and Theorem 2. 6 applies. Then we have
